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Abstract
In the process of industrial evolution, it is a general tendency that companies which specialize in
a specific value chain have emerged. These companies should construct a business eco-system
based on their own platform to compete successfully with vertically integrated companies and
other specialized companies. They continue to sustain their competitive advantage only when
they share their ability to create value with other eco-system partners.
The thesis analyzes the dynamics of the foundry industry. Through the top-down approach (how
the semiconductor industry trends have influenced the foundry industry), the foundry market size
is expected to grow continuously as the semiconductor industry becomes more horizontal due to
exponential increase in IC manufacturing/design cost and focusing strategy on design or
manufacturing capabilities.
In addition, the bottom-up approach (how companies in the foundry industry compete with each
other) indicated that previous key success factors such as time to market, economies of scale and
learning curve effect are not necessary conditions any more in this industry. Rather, the success
of a foundry company is mainly driven by successful management of eco-system partners based
on leading process platform.
However, sustainability of platform leadership in the foundry industry can always be threaten by
continuous innovation in a technology driven industry, hold-up problem with eco-system
partners and change of regulations. These factors are expected to make the foundry industry
extremely dynamic despite first mover advantages.
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Chapter 1 Introduction
1.1 Background
According to the product life cycle model, industry evolution typically follows four
stages: introduction, growth, maturity and decline. It can be depicted as an S-shaped curve which
has the points of inflection reflecting the change of industry revenue growth, due to innovation
and diffusion of the product. Among the four stages, the maturity stage has some characteristics
in which the industry market size increases at a decreasing rate, profit margin decreases with
overheating competition, and the industry value chains become horizontal. However, even in this
situation, some companies with competitive advantages within a specific industry value chain
can earn more significant profits than other companies.
A typical case is that of the computer industry that came to the maturity stage in the
2000's, decreasing the revenue growth rate and profit margin of some companies. IBM, which
had adopted the horizontal open standard strategy to win over Apple in the PC hegemony war in
the 1980's, lost its comparative advantages and then sold its PC business unit to Lenovo, the
Chinese company in the 2000's. However, a small number of component suppliers such as Intel,
Microsoft and Samsung captured more value than PC manufacturing companies by using their
competitive advantages.
From the product life cycle model, it can be inferred that the semiconductor industry has
entered the maturity stage since 2000. In fig. 1.1, the historical and projected world-wide
semiconductor revenue from 1955 to 2010 is shown. While the semiconductor industry had been
developed at a continuous annual growth rate (CAGR) of 16% between 1960 and 2000, the
industry growth rate has slowed to 6% since 2000. Meanwhile, foundry, fabless and Outsourcing
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Semiconductor Assembly/Test (OSAT) companies, which each specialize in fabrication, design
and assembly/test, respectively, have been still growing at a double-digit annual growth rate even
since 2000. In conclusion, the semiconductor industry became horizontal in terms of industry
dynamics.
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Fig. 1.1 World-wide semiconductor revenue growth
This horizontal trend can be confirmed from change of the semiconductor company
rankings. Table 1.1 shows the world-wide semiconductor company rankings in 1998 and 2009.
While all companies' type in 1998 was Integrated Device Manufacturing (IDM), which
integrates from IC design to IC manufacturing, fabless and foundry companies appeared in the
top ten rankings. TSMC and Qualcomm, which is the No.1 foundry and fabless company,
respectively, had developed together forming somewhat of a symbiotic relationship. Unlike
7
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TSMC and Qualcomm, AMD became a fabless company in 2009 because it spun off its
fabrication facilities. These trends are very closely related with the macro economical trend of
the semiconductor industry, which will be more explained in chapter 3.
Table 1.1 World-wide semiconductor company ranking, 1998-2009
1998 2009
Rank
Company Sales(B$) Type Company Sales(B$) Type
1 Intel 30.2 IDM Intel 32.1 1DM
2 Toshiba 10.4 IDM Samsung 17.1 IDM
3 TI 9.2 IDM TI 10.6 IDM
4 Samsung 8.9 IDM TSMC 9.8 Foundry
5 NEC 8.2 IDM Toshiba 9.6 IDM
6 ST 7.9 IDM ST 8.4 IDM
7 Motorola 7.7 IDM Qualcomm 6.5 Fabless
8 Infineon 6.7 IDM Hynix 5.9 IDM
9 Philips 6.3 IDM Renesas 5.7 IDM
10 Micron 6.3 IDM AMD 5.0 Fabless
Source: Gartner, 1998; iSuppli, 2009
Among these de-integrated companies, TSMC in the semiconductor industry has
significantly succeeded with some comparative advantages similar to Intel, Microsoft and
Samsung within the PC industry value chain. Because TSMC has managed its five forces and
complements well, TSMC has remained the leader of the foundry industry with the share of 49%
since 1987 and has the average operating margin of 35% even in a matured semiconductor
industry. Furthermore, most analysts expect that TSMC will keep its monopolistic position in the
foundry industry for a long time.
1.2 Research Objective and Method
This thesis attempts to analyze the foundry industry dynamics in terms of the top-down
approach and the bottom-up approach. The top-down approach is to investigate how
semiconductor industry trends have influenced the foundry industry dynamics. The bottom-up
approach is to analyze how companies in the foundry industry compete with each other. These
approaches can make us understand the foundry industry more in depth.
1.3 Thesis Organization
This thesis consists of six chapters, beginning with Chapter 1 which provides the
introduction, the research method and the structure of this thesis. Chapter 2 reviews the relevant
research on general frameworks for analyzing a business strategy, on platform business and on
strategic alliance. Chapter 3 reviews the horizontal trend of the semiconductor industry and the
overview of the foundry industry. Chapter 4 analyzes the two business models of TSMC (which
is an incumbent) and Common Platform Alliance (which is an attacker) and the interaction
between two business models. Chapter 5 suggests what will happen in the foundry industry
through a variety of analyses. Chapter 6 concludes the thesis.
Chapter 2 Literature Review
2.1 Analysis of Business Models
The most successful firms are using business model innovation to preempt and create
threats to other competitors. (IBM, 2006) Various current industry trends such as globalization,
maturity growth and technology innovation drive the business models innovative. Therefore
analyzing the business model of a company is a good method to understand its industry from the
other side.
This thesis can provide the in-depth analysis of how to interact two business models to
understand the foundry industry dynamics: TSMC as an incumbent and Common Platform
Alliance (CPA) as an attacker. Value Loop suggested by Casadesus-Masanell will be used as a
tool for analyzing business models.
2.1.1 Business Model's Definition and Elements
According to Baden-Fuller, MacMillan, Demil, and Lecocq, a business model is defined
as "the logic of the firm, the way it operates and how it creates value for its stakeholders."
According to Casadesus-Masanell and Ricart (2009), a business model consists of a set of
choices and a set of consequences.
They state that choices are distinguished into three categories: policies, assets and
governance of policies and assets. Policies refer to the set of actions that the firm adopts for its
entire operation. For example, the firm might choose as its policies the lowest pricing, investing
in the new generation process technology, treating all passengers equally, or providing high
performance-related pay. Assets refer to tangible resources that the firm might choose to deploy
such as the use of a specific IT infrastructure for customer service, the warehouse nearby each
customer, or the plant only for R&D. Governance of assets and policies refers to decision rights
for policies and assets. For example, consider a mobile carrier firm. It can choose a large network
infrastructure by owning it or by borrowing it from another mobile carrier.
Consequences are classified as being either flexible or rigid. When a consequence is
likely to be changed easily due to the change of a choice, this is called a flexible consequence.
Otherwise, this is called a rigid consequence.
For example, Wall-Mart's business model can be analyzed by using choices and
consequences. Wall-Mart chooses the following significant choices and follows the
consequences of these choices. (See table 2.1)
Table 2.1 Wall-Mart's choice and consequences
Choices Consequences
Big stores in small towns Low rental cost and wage
Low price Large volume
Centralized buying Low cost
High investment for IT infrastructure Low cost
Manager compensation tied to store Increase of productivity
Private Labels Low cost
Store within a store High Willingness to Pay
No unions Flexibility
Source: Jan W. Rivkin, 2002; adapted from Casadesus-Masanell, 2009
Moreover a business model is not a set of one-sided cause-effect relationship, but a set
of virtuous cycles, feedback loops that strengthen some components of the model. More virtuous
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cycles can strengthen the business model's robustness, resulting in high probability of the firm's
success.
In the case of Wall Mart, examples of virtuous cycles are:
- Virtuous cycle 1: Low price 4 Large volume - Bargaining power with suppliers 4
Low cost ->Low price
9 Virtuous cycle 2: Low price 4 Large volume + High profit - High investment for
IT infrastructure 4 Low cost 4 Low price
* Virtuous cycle 3: Low price 4 Large volume - High profit 4 Manager
compensation tied to store -- Increase of productivity 4 Low cost 4 Low price
2.1.2 Framework to Analyze Business Models
To identify a firm's core competencies and those activities that drive competitive
advantage, value chain analysis by Porter has been the most renowned method. (Porter, 1985)
Value chain analysis helped the cost structure of a firm to be subdivided into some primary
activities and some support activities assuming that the cost drivers for each of these activities
behave differently. Primary activities consist of inbound logistics, operations, outbound logistics,
marketing and sales and after-sales service. Support activities consist of firm infrastructure,
human resource management, technology development, and procurement. This value chain tool
can be applied to Wall Mart's business model analysis. (See fig. 2.1)
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Fig. 2.1 Wall Mart's value chain analysis
Other analysis tools such as business system, strategy wheel and activity system can help
to analyze business models and competitive advantages of a specific company. However, they
have a critical weakness as they cannot show the dynamics of value creation and capture and the
competitive interaction between other players such as customers, competitors and complements.
Therefore we can use Value Loop suggested by Casadesus-Masanell to analyze some
business models in the foundry industry. It can help to show the dynamics of value creation and
capture, and competitive feedback loop. The following example is the value loop of Ryan Air.
(See fig. 2.2)
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Fig. 2-2 Ryan Air's value loop
To depict the value loop, some guidelines can help us to understand the value loop easily.
As seen in the Fig. 2-2, choices are underlined and bold. The non-underlined elements are
consequences. Rigid consequences are in boxes while flexible consequences are not in boxes.
In this thesis, two business models of TSMC and CPA and interactions each other by
using Value Loop tool are analyzed.
2.2 Platform Business
The companies with a successful platform can compete effectively with other
competitors. For example, Apple's i-phone surpassed Nokia's all product lines with the highest
operating profit in the third quarter of 2009. According to a report, Apple had the operating profit
of $1.6 billion on sales of 7.4 million i-Phones, generating revenue of $4.5 billion while Nokia
had the profit of $1.1 billion on sales of 108.5 million phones, generating revenue of $10.36
billion.' This result came from the platform strategy that Apple levered with i-Tune and App
Store, the major determinants for the success of Apple's i-Pod. Like this, to succeed in various
markets, the companies are required to adopt not the strategy in the market with a traditional
value chain, but the successful platform strategy with multi-sided market.
In the semiconductor industry, the horizontal trend has required foundry companies to
have a successful process platform with various complementors to construct the environment to
integrate foundry and fabless companies despite the separation between design and
manufacturing. In this chapter, we can review the contents related with platform business.
2.2.1 Overview of Platform Business
Platforms are referred to as "products and services that bring together groups of users in
two-sided networks. They provide infrastructure and rules that facilitate the two groups'
transactions and can take many guises." (Eisenmann et al., 2006) The platform generally consists
of three groups: users, suppliers and platform providers.
1 Yarow, Jay, "Apple's iPhone Operating Profit Beats Nokia For The First Time", Business Insider, Nov 11
2009
An example of platforms is the credit card as a medium that enables credit transaction
between card holders and merchants. Further examples of platforms are provided in table 2.2.
Table 2.2 Examples of platforms
Source: Eisenmann et al., 2006
2.2.2 Key Features of Platform Business
Network Effect
A network effect is the phenomenon that one user of a product has on the value of that
product to other people. When network effect is present, the value of a product becomes more
valuable as more users adopt that product. For example, if many people use M/S Office software
as office software, the value of M/S Office software increases through the making and
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exchanging of files of M/S Office software. And then, the higher value of M/S Office software
can increase demand.
Network effect is classified into direct network effect and indirect network effect. While
direct network effect happens between the platform and one-side network (e.g. More Windows,
more apps), indirect network effect happens between networks. (e.g. More users, more apps)
According to Metcalfe's law, the value of a network is proportional to the square of the number
of connected users of the platform while the cost of a network is proportional to the number of
connected users of the system. For example, if the number of users increases by 10%, the cost
would increase only by 10%, but the value of the network would increase by 21%.
Increasing Returns to scale
Unlike the law of diminishing returns in traditional industry, the law of increasing
returns is the main feature in the high tech industry. According to the law of increasing returns,
the marginal product of each unit of input will increase as the amount of that input increases.
The first reason is the huge up-front costs. As sales increase, fixed costs such as R&D
cost could be spread out and therefore unit costs could decrease. The second reason is the
network effect. An increase in the number of users can result in a higher willingness to pay for its
platform. The final reason is customer lock-in and switching cost increase because people
typically enjoy the value of not only their current product but also its complementary asset.
Winner takes all
Due to network effect and law of increasing returns, successful platform providers can
continue to earn a high profit while unsuccessful platform providers will continue to fail. This
phenomenon is called "Winner takes all". In the beginning of the winner-takes-all market, it is
hard to distinguish superiority among competitors. As soon as one platform goes beyond the
tipping point caused by a little difference, it can dramatically change from battle zone to
monopoly over the market. However, in some markets most consumers simultaneously use
multiple platforms. The former is called mono-homing, the latter is called multi-homing.
Price Sensitivity Difference depending on each group's feature
In two-sided networks, each group has different and complicated price elasticity due to
network effect. As a result, it is possible for a platform provider to price on one side below the
rate it would charge in case of an independent market, and in the opposite on the other side above
the rate. The former is called the subsidy side; the latter is called the money side. Eisenmann et al.
(2006) stated that high quality and price sensitive users should get a benefit from platform
providers. Getting pricing right is a critical success point in a two-sided network market.
2.3 Strategic Alliance
In the semiconductor industry, strategic alliances have been proliferated because
semiconductor companies have not integrated all capabilities vertically but focused on their
competitive advantage. Therefore, excellent management of strategic alliances is a critical
success factor in the semiconductor industry. In this chapter, we review an overview of strategic
alliances and how to succeed strategic alliances.
2.3.1 Overview of Strategic Alliances
A strategic alliance is "an agreement between firms to do business together in ways that
go beyond normal company-to-company dealings, but fall short of a merger or a full partnership".
(Wheelen and Hungar, 2000) Regardless of a firm's size, strategic alliances are happening
actively in various industries; especially in hi-tech industries such as electronics, biotech and
internet. Examples of strategic alliances are Sony and Samsung's joint venture, S-LCD; an
alliance between Toys "R" Us and McDonald's-Japan for entering Japan; and a long-term
collaborative relationship between Toyota and vendors for Toyota's JIT system.
Strategic alliances could be more efficient, more cost-effective and easier to withdraw
from than external transaction between independent companies or M&As. According to Elmuti
and Kathawala (2001), reasons for creating strategic alliances are as follows:
1. Growth strategies and entering new markets: An international company forms an
alliance with an existing company already in that market place. An international
company can utilize the know-how of an existing company while an existing company
can initiate unfamiliar business easier and in a less stressful manner.
2. Obtain new technology and/or best quality or cheapest cost: A company cannot do all
areas well on its own, so some areas in which it doesn't have good capability should be
outsourced.
3. Reduce financial risk and share costs of research and development: The financial risk
and costs of research and development can be too great for one single company to
undertake. In such cases, strategic alliances can make companies spread out this risk
and costs.
4. Achieve or ensure comparative advantage: Globalization and rapid technology
innovation make it difficult for small companies to stay competitive and even survive.
Forming an alliance is a great tool for overcoming such difficulties.
Depending on the objectives of the structure, companies make various types of
strategic alliances. They may range from simple licensing arrangements, joint ventures,
franchising, consortia, long-term subcontracting to equity investment.
2.3.2 Success Factors for Strategic Alliances
Even though many companies form strategic alliances eagerly as an important tool for
attaining a competitive advantage, the success rate of strategic alliances in the real business
world amounts to only 39 percent. (Kalmbach and Roussel, 1999) Some reasons for the failure of
strategic alliances are a lack of clear objectives, inappropriate partners, a lack of trust, a lack of
executive commitment, poor governance of strategic alliances and changes in the business
environment. (Wakeam, 2008; Serrat, 2009)
Success factors for strategic alliances are the following: first of all, firms should form
strategic alliances with a comprehensive plan outlining detailed objectives, requirements, and
expected benefits and risk. Then appropriate partners should be selected based on strategic and
cultural fits for one another. Next, senior executive commitment and regular meetings of
executives from partner companies can construct long-term relationship with trust even in a
dynamic business environment. And last, but definitely not least, the management of the strategic
alliances project with a strong and harmonious power should constantly ensure that requirements
are being met and potential problems are identified early enough to be solved. (Elmuti and
Kathawala, 2001)
Chapter 3 Analysis of the Foundry Industry
3.1 Overview of Semiconductor ICs
Integrated circuits (ICs) are miniaturized electronic circuits which consist of millions of
transistors, capacitors and diodes in a semiconductor chip.2 Before the invention of ICs, each
discrete chip had played the role of a transistor, a capacitor or a diode. Since the 1950s, when ICs
were invented by the experimental discoveries that semiconductor devices could perform the
functions of vacuum tubes such as signal processing and energy control, ICs have replaced
discrete chips rapidly due to low cost and high performance.
In the early days, ICs were used mainly for mainframe computers. As ICs have been
developed as key components for various applications due to their superior features, the total IC
market in 2009 amounted to $254 billion according to Gartner. The total IC market can be
classified into several applications such as data processing (market size, 37%), communication
(27%), industrial (9%), consumer electronics (18%), automotive (8%), and military (1%). (See
fig. 3.1)
In addition, ICs can be classified into digital, analog and discrete/optoelectronics chips.
First, digital chips, which use binary mathematics to process one and zero signals, can be further
divided into memory chips (market size, 30%) and logic chips (38%). Memory chips such as
SRAM, DRAM and Flash memory play a role as storage for the data and instructing program.
Logic chips, which are typically microprocessors, DSPs, and microcontrollers, work mainly by
processing digital data to control the operation of electronic system. Second, analog chips (11 %)
2 Semiconductor is used not only as lCs, but as solar cells and light emitted diodes (LEDs). However, in
this these, we just focus on the usage of lCs. So semiconductor industry can be used mixed with IC
industry in this thesis.
such as sensors, power management circuits and operational amplifiers function by processing
continuous variable signals. Finally, discrete chips (11%) such as transistors and diodes are
electronics devices that control, amplify and transmit electronic signals while optoelectronics
chips (10%) such as CCD and CIS are electronic devices that source, detect and control light
instead of traditional films. (See fig. 3.1)
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Fig. 3.1 Classification of the IC industry
3.2 Major Trends in the Semiconductor Industry
In this chapter, major trends in the semiconductor industry are investigated on the
demand and supply sides. Through this investigation, we can further understand the driving
forces of the foundry industry development.
3.2.1 Demand Side
Semiconductor cycle
The semiconductor industry has the semiconductor cycle, severe business fluctuation at
four to five year intervals. (See fig. 3.2) The main reason is that the long-term period from IC
development to IC manufacturing generates the discrepancy between its demand and supply.
Another critical reason is that all manufacturing companies invest heavily in their capacity
expansion during a period of prosperity while cutthroat competition happens to increase their
utilization rates during a period of depression.
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Fig. 3.2 Semiconductor cycle pattern from 1986 to 2009
This semiconductor cycle has influenced a variety of industry dynamics. First, IC
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companies have gone to a horizontal structure to reduce their fixed cost so they have separated
its manufacturing facility such as fabrication, assembly and test from its assets. Second, system
companies, which use ICs heavily, have pursued strategic alliance with IC companies to meet
their demand stably under a booming business situation. Finally, equipment and Electronic
Design Automation (EDA) tool providers have developed various business models to alleviate
their financial risk because the semiconductor cycle have had a severe impact on these
companies dependent on the semiconductor industry3 . Lease contract, non recurring engineering
(NRE), and joint development contract are exemplified.
Decrease of IC Price
The IC industry has experienced a significant drop in IC prices. According to IC
knowledge (2008), the price decreasing rate is approximately 50% per year in case of DRAMs
and 35% per year in case of microprocessors. (See fig. 3.3) As a result, its various applications
simultaneously have experienced significant price reduction. For example, the average selling
price (ASP) of personal computers has been from $10,000 in 1980 to below $1,000 in 2010; the
ASP of 24" LCD TV from $10,000 in 1995 to below $500 in 2010; the ASP of DVD Player from
$500 in 2003 to $100 in 2008.
3 According to SEMI reports 2009 (Mar, 2010), the global wafer processing equipment market segment
decreased 46 percent in 2009 while the semiconductor market decreased 9 percent.
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Fig. 3.3 Trend of the semiconductor price
This trend can be explained by the fact that the consumer sector has comprised the largest
share of semiconductor end-users increasingly. (See fig. 3.4) In the beginning stage, its main
application was for military systems for government. The share of the consumer sector among
total end users has increased from 25% in 1984 to 50% in 2005. As the consumer sector is the
most price-sensitive among its end-users, IC prices should be significantly reduced to satisfy the
needs of its main end customers. However, despite this significant decrease in IC prices, the
semiconductor industry can remain profitable due to Moore's law, which will be explained in the
next chapter.
Source: Courtesy for Doug Andrey, SIA; adapted from Brown and Linden, 2009
Fig. 3.4 Semiconductor consumption by end-user
3.2.2 Supply Side
Moore's Law and Increase in Process Development Cost
Moore's law states that the number of transistors that can be placed inexpensively in an
integrated circuit doubles every two years. In accordance with Moore's law, the integration
density of devices on a chip has been increasing steadily for over three decades, driven by a
combination of market forces and technological innovation (See fig. 3-5) Moore's law is
especially driven by shrinkage of circuit linewidth from process technology development.
Shrinkage of circuit linewidth has continuously made each transistor smaller, resulting in smaller
chip size, cheaper price and stronger performance.
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Fig. 3.5 Moore's law in the semiconductor industry
2000 2008
Moore's law can dramatically boost up the usefulness of digital electronics. It precisely
describes a driving force of technological and social change for around forty years and provides
a guideline for long-term planning and targets for research and development.
The semiconductor industry, however, has been faced with a variety of physical limits.
First, narrower distance of each circuit would result in short circuit and electromagnetic
interference. It could reduce production yields, which results in economic loss. Second, severe
reflection of wave from optical lithography cannot be avoided, which result in making inaccurate
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circuit and increasing the cost of optical lithography equipment significantly. Finally, narrower
distance of each circuit can cause a heating problem which is difficult to treat in the ICs.
Especially below 32nm process technology can be applied not to high power ICs such as Power
IC and RF IC but to low power ICs such as microprocessor and DSP.
As a result, the next process development cost is increasing enormously to overcome its
physical limits as a maturity stage of S-curve. While the 250nm process R&D cost development
amounted to $110 million in the late 1990s, the 32nm process R&D cost development amounted
to $900 million in the late 2000s. (See fig. 3.6) On the other hand, fewer kinds of ICs can be
applied to new process technology as the problems are explained in the previous paragraph.
Therefore the economic value of new process development has been reduced. As a result, fewer
large companies are pursuing the next process development themselves or through cooperation
with other companies.
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Fig. 3.6 Increase in the process development cost, 250nm-32nm
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Increase in Fabrication Cost
While fabrication construction cost in 1983 amounted to about $0.2 billion for a 1.2um,
fabrication construction cost in 2007 has exponentially increased to $10 billion for a 0.065um.
(See fig. 3.7) This increase in fabrication cost mainly results from increase in lithography
equipment cost, larger wafer size and increase in fab capacity.
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UMC; adapted from Hurtarte et al., 2007, fig. 1.14
Increase in the fabrication construction cost, 1983-2007
First, the cost of lithography equipment has increased, reaching $50 billion of ArF
immersion equipment because lithography equipment is the bottleneck in the development of the
new process technology small linewidth. Usually lithography equipment amounts to 20 percent
of the entire fabrication construction cost, i.e., the largest portion of the entire fabrication
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construction cost. Second, larger wafer size has been processed from 4 inches in diameter in
1983 to 12 inches in diameter in 2001 to improve throughput. Though fabrication cost could be
raised to handle large-size wafers, increase in chip production output has surpassed such cost
increase. (See fig. 3.6) Third, increase in fab capacity should be one of the main drivers in
fabrication cost increase. It can reduce unit cost by spreading overhead cost such as labor cost
and by utilizing stand-alone equipment efficiently. For example, TSMC announced in 2005 that
it would construct its Giga-fab with wafer processing capability of 100,000 wafers per month.
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Fig. 3-8 Increase in the cost of lithography equipment, 1964-2008
Therefore, despite the increase of fab construction cost, the economics of fabrication
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cost increase came from economies of scale and the learning curve effect. Besanko et. al. (2008)
stated that "Economies of scale refer to the advantages that flow from producing a larger output
at a given point in time. The learning curve refers to advantages that flow from accumulating
experience and know-how." Fig. 3.9 illustrates the example of economies of scale and learning
curve effect in the semiconductor industry through DRAM yield ramp-up. Each graph forms an
S-shaped curve as yield goes up with cumulative production, showing the learning curve effect.
This learning curve effect is due to skilling of labor and stabilization of new process technology.
Furthermore, the slope of each graph becomes steeper with higher memory density because the
amount of memory production has significantly increased along with growth of the memory
market. Therefore economies of scale can be attained because the average unit cost has
significantly decreased from higher yield ramp-up speed.
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Fig 3.9 Yield ramp-up of DRAM, I1M-64M
Increase in IC Design Cost
While IC design cost amounted to $2 to $5 million at a 130nm design rule, IC design
cost have exponentially increased from $35 million at a 65nm design rule to $95 million at a
32nm. (See table 3.1) Increase in IC design cost comes mainly from System On a Chip (SOC)
development, needs for Design For Manufacturing (DFM) technology and increase in software
resources.
Table 3.1 IC Design Cost ($ Millions)
Design Rule 130nm 65nm 45nm 32nm
IC Design Cost 2-5 35 60 95
Source: iSuppli, 2009
First, the market required IC companies to develop SOCs. SOC can integrate multi-
function in a chip while several chips performed their own function previously. Therefore, SOC
can provide various benefits in that chip performance such as high speed and low power
consumption can increase and in that the BOM cost of the entire system can decrease. But
designing SOC requires high design capability such as more human resources and more
advanced design tools because SOC should aggregate a variety of functions.
Second the narrower linewidth in a chip results in DFM technology. In side of
equipment, the advancement of lithography to imaging features near the wavelength of the
illuminator required a move from i-line(A=365nm) radiation produced with a lamp through a KrF
(A=248nm) laser source to an immersion ArF (A=193nm) source. However, severe reflection
from short wavelength distorts images on the wafer. To minimize its distortion, DFM technology
has emerged to make it easy to manufacture in the level of design. By calculating distortion of
the image on the wafer substrate, DFM technology makes photo masks physically appropriate in
order to reduce the distortion of the real image even though it is very expensive.
Finally, IC design companies have poured more resources into software programming.
Customers' expectation of IC makers has developed from only hardware to hardware with
software programming. According to international business strategies (2003), on a basis of
engineer hours to design one million logic transistors, software engineer hours has increased by
375% from 378 hours at a 0.35um to 1,798 hours while total engineer hours has only increased
by 134% from 1,530 hours at a 0.35um to 3,578 hours.4
3.3 Semiconductor Value Chain
ICs are made through three major steps which consist of IC design, fabrication, and
assembly/test. Depending on the level of integration in semiconductor value chains, we can
classify the semiconductor companies into Integrated Device Manufacturer (IDM), fabless,
foundry and outsourced semiconductor assembly/test companies (OSAT). IDMs generally design,
fabricate, and assemble/test their IC products with their own manufacturing facilities and design
resources. On the other hand, other categories specialize in each specific value chain: fabless
focuses on IC design without fabrication facility; foundry focuses on fabrication on request of
their customers; OSAT focuses on only assembly/test. Providers for Electronic Design
4 Adapted from Clair and Linden, 2009
Automation (EDA) tools, Intellectual Property (IP) core, manufacturing equipment and raw
materials form main partnership as a semiconductor eco-system. Fig. 3.10 illustrates the entire
semiconductor value chain.
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Fig. 3.10 Semiconductor Value Chain
In the beginning, all IC manufacturers started with a vertical business model which
involved the entire value chain in the semiconductor industry. At that time, this business model
was somewhat successful in terms of market share and profit. Intel, NEC, Toshiba, and TI were
representatives of traditional IDMs.
However, IDMs had increased their risk due to increase in IC development cost, process
development cost and fab construction cost, mentioned in the previous chapter. Therefore, to
reduce this business risk, Foundry-Fabless cooperation business model came to the fore. In
addition, the development of IP providers and EDA tool vendors facilitates the de-integration
trend in the semiconductor industry.
Actually the fabless business model was initiated in the early 1980s by combining the
help of private-equity funding and entrepreneurial experienced engineers. (Hurtarte et al., 2007)
Initial fabless companies used the excess capacity of IDMs to manufacture their designed ICs.
However, this method might limit their development for two reasons. One is that LDMs could
manufacture their chips instead of fabless companies' ICs in case of their capacity shortage from
the booming economy, and the other is that competition between IDM's ICs and Fabless ICs
might arise. Therefore, this de-integration trend was accelerated since the foundation of TSMC,
which is the first specialized outsourcing manufacturing company without its own brand chip.
Nowadays, the growths of fabless and foundry companies have surpassed IDMs'. While
fabless revenues accounted for only 3 percent of all semiconductor revenues in 1994, fabless
revenue amounted to 20 percent of all semiconductor revenues in 2006 as a result of rapid
growth. Along with the growth of fabless and foundry companies, its eco-system partnerships
with OSAT companies, IP providers, EDA tool vendors and semiconductor equipment providers
have developed together. Table 3.2 summarizes the market size and representative companies
comprising the entire semiconductor industry, thus showing the following characteristics of the
semiconductor industry dynamics.
First, the fabless market and the OSAT market are less consolidated than the foundry
market. While the top three foundries accounted for over 70 percent of the foundry market, the
top three fabless companies and OSAT companies accounted for below 40 percent of each
market. In addition, while TSMC, the No.1 foundry, earns almost all profits of the foundry
market, leading fabless and OSAT companies share the profits of their industry. In terms of the
fabless market, this phenomenon is possible because the fabless market is highly segmented by
various kinds of ICs. In terms of the OSAT market, there are two main reasons for profit making.
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One reason is that material cost is the main portion of the cost structure in OSAT market, which
means the OSAT market has a high variable cost, thus retaining a positive margin despite this
economic downturn. The other reason is that each company's technology is very similar, not
differentiated unlike foundries.
Table 3.2 Maps on semiconductor value chains
Market Degree of Ranking (Revenue/Operating Margin)
Sector 
________________
Size (B$) Integration No.1 No.2 No.3
Intel Samsung Toshiba
1DM 222.7 High (33.8, 24%) (20.5, 9%) (11.8, -27%)
Design Qualcomm nVidia SanDisk
51.2 LowPimary (Fabless) (5.6, 24%) (4.1, 7%) (3.9, 18%)
Value
Chain Fabrication 22.2 Low TSMC UMC GlobalFoundries
(Foundry) (9.3, 32%) (2.9, 2%) (2.9, N/A)
Ass'y/Test 20.6 Mid ASE Amkor SPIL
(OSAT) (3.1, 10%) (2.7, 11%) (2.0, 12%)
IP Core 1.3 Mid ARM Synopsys 
MIPS
(0.5, 31%) (0.1, 24%) (0.1, 37%)
EDA Tool 4.7 Low Synopsys Cadence 
Mentor
Eco- (1.4, 24%) (0.9, -10%) (0.8, 4%)
System
Partner Materials 34.6 Low N/A
Equipment 45.3 Low Tokyo Elec. Applied Mat. 
ASML
(5.0, 3%), (5.1, -5%) (2.3, -10%)
Source: Company Annual Reports 2009
Note: All revenues and operating margins are relevant to each company's semiconductor business unit.
Second, IP providers retain high operating margins throughout even though the market
size of IP core is smaller than any other market related in the semiconductor industry. IP core
market like the fabless market is highly segmented and IP providers make their revenues
streamlined based on the royalty contract, causing many leading IP providers to be highly
profitable despite this economic downturn. In addition, a variety of reusable IPs can be provided
to fabless, foundry and even IDMs by IP providers to design and manufacture ICs efficiently,
thus facilitating the semiconductor industry to separate and developing the IP core market rapidly.
Third, even though EDA tool vendors have grown rapidly along with horizontal trend in
the semiconductor industry, EDA tool vendors are significantly suffering from the economic
downturn except Synopsys, which has strong IP cores. Actually, the semiconductor R&D
expenditure significantly decreased in 2009, striking EDA tool vendors. This mechanism can be
applied to the semiconductor equipment market which decrease in capital expenditure of IDMs
and foundries might have a significantly negative impact on.
3.4 Overview of the Foundry Industry
Since TSMC was founded in 1987, the growth of the foundry industry has been very
rapid. The foundry market size is increasing rapidly at the annual growth rate of 14% in the
2000's while the total semiconductor market is experiencing a slow growth at 5%. (See table 3-3)
As a back of the envelope calculation, given that foundry revenue comprises raw material cost
which accounts for 40% of an IC chip's final retail price, the share of worldwide IC production
held by foundries increased from 16% in 2001 to 28% in 2008. Its rapid growth rate is obviously
due to the horizontal trend in the semiconductor industry.
Table 3-3 Foundry market size, 2001-08
Unit: $ Billions 2001 2002 2003 2004 2005 2006 2007 2008 CAGR
Foundry Market 8.9 10.6 13.7 18.8 18.4 21.6 22.2 22.5 14%
TSMC 3.6 4.7 5.9 7.7 8.2 9.8 9.8 10.6 17%
UMC 1.9 2.0 2.5 3.5 2.8 3.2 3.3 2.9 6%
Chartered 0.5 0.5 0.7 1.1 1.1 1.5 1.5 1.7 18%
SMIC 0.0 0.1 0.2 0.7 0.7 0.9 1.0 1.1 N/A
Others 2.9 3.4 4.6 6.5 6.3 7.1 7.6 7.3 14%
Semi. for foundry 22.3 26.5 34.3 47.0 46.0 54.0 55.5 56.3 14%
(%) 16% 19% 21% 22% 20% 22% 22% 28%
Total Semiconductor 139.0 140.7 166.7 213.0 227.5 247.7 255.6 200.2 5%
Source : Deutsche Bank, 2009
Another important implication is that the top four foundry companies have strengthened
their dominant position in the foundry market in that its market share has increased from 68% in
2001 to 72% in 2008. Especially, the three leading companies such as TSMC, UMC and
Chartered are keeping their leading position for over 10 years. The main reason is that barriers to
entry in the foundry industry are very high because this industry requires of its participants the
most advanced process technology, the most valuable customer service and the most competitive
cost advantage. A detailed analysis is provided in the next chapter.
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Table 3.4 implicates two primary characteristics in the foundry industry.
Table 3.4 Foundry ranking, 1998-2009
1998
Rank Company Sales(M$) Location
1 TSMC 1,522 Taiwan
2 UMC 1,130 Taiwan
3 Chartered 450 Singapore
4 IBM 380 U.S.
5 TI 240 U.S.
6 LG Semicon 220 S.Korea
7 Sharp 179 Japan
8 Anam 110 S.Korea
9 Seico-Epson 100 Japan
10 Ashai Kasei 100 Japan
2009
Sales(M$).
8,989
2,815
1,540,
1,101
1,075
395
382
335
325
310
Source: Gartner, 1999; IC Insights, 2010
Note : Bold types indicate pure play foundries.
One is that more pure-play foundry companies have emerged in the top ten foundry
company ranking for 10 years. In terms of demand side, fabless and IDM companies have
increased the use of pure-play foundry service because fabless companies have been concerned
about IDM's foundry service partly because 1DM companies could make their own chips prior to
external customers in the situation of demand explosion and partly because core IP design
technology could leak out. In terms of supply side, IDM companies cannot have enough money
to invest even in their manufacturing capacity for their foundry business. For example, TI, which
40
Location
Taiwan
Taiwan
Singapore
U.S.
China
S.Korea
Taiwan
U.S.
S.Korea
China
Company
TSMC
UMC
Chartered
GlobalFoundries
SMIC
Dongbu
Vanguard
IBM
Samsung
Grace
ranked the No.5 in 1998, announced that it would pursue fab-lite model in that all products at a
65nm and below process would be outsourced from foundry service after 2006. In addition,
AMD transferred its business model from IDM model to fabless-foundry model through spin-off
to GlobalFoundry, which is in charge of manufacturing AMD's chips, and thus GlobalFoundries
ranked in 2009 for the first time.5
The other is that the leading countries of the foundry industry have changed from the
U.S. and Japan to Taiwan and China. Japan lost its leading position in the whole semiconductor
industry partly because Japan's economic downturn in the early 1990's prohibited Japanese
companies from expanding capacity (Langlois and Steinmueller, 1999). Therefore, Japanese
companies, which all IDM companies were, couldn't allocate capacities to their foundry business
units. The U.S has focused on chip design skills after it handed its manufacturing strength to
Japan in the mid 1980's (Brown and Linden, 2009). IBM has kept its foundry business unit while
leveraging its process technology R&D strength, but it cannot have been expanded. On the other
hand, Taiwan and China are growing rapidly in the foundry industry, based on their governments'
support and a cheap labor pool.
3.5 Competition in the foundry industry
Competition in the foundry industry has been intense with over 20 players worldwide.
This foundry industry has been divided into three types depending on each focused area: leading
edge players, fast followers and niche players. (See fig. 3.11)
First, leading edge players are pursuing a next advanced process technology to attract the
5 GlobalFoundries completed Chartered merger on Jan 13, 2010.
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major customers. There were five players in this category: TSMC, United Microelectronics
Corporation (UMC), Chartered, IBM and Samsung. Among these players, Chartered has been
merged with GlobalFoundries, which were spun off from AMD in 2009, leading to the second
company in the foundry industry with revenue of $2.7 billion.
Second, fast-followers are focusing on the legacy process technology, utilizing latecomer
advantages such as free rider of new process technology. Dongbu and Semiconductor
Manufacturing International Corporation (SMIC) represent the fast-followers category. However
low barrier to entry in this category and excess capacity of world-wide semiconductor
manufacturing facilities result in low profit margin of these companies, and this trend will
continue in the future.
FocusStrategy
Common Platform Alliance
LeadingChartered'Leading
edgeiLDBAL
------------ FOUNDRIES
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Niche
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Fig. 3.11 Global Foundry Competition Landscape
Finally, niche players are focusing on the specialized niche market such as RF, analog
and sensor, not on the CMOS logic process technology. This was relatively fragmented by a
number of players such as Vanguard, Tower and Huahong NEC (HH NEC). Many players except
Vanguard are suffering from negative profits, resulting in M&A to gain economy of scale. For
example, Tower bought Jazz in 2008; HH NEC is likely to merge Grace Semiconductor
Manufacturing Corp. (GSMC); Advanced Semiconductor Manufacturing Corp. (ASMC) is likely
to merge Shanghai Belling. 6
Table 3.5 Major Financial Ratios Top-4 Foundry Companies
TSMC UMC Chartered SMIC
(No.1) (No.2) (No.3) (No.4)
2009 9,246 2,857 1,450 1,071
Revenues 2004 8,117 4,077 932 975
1999 2,333 930 694 N/A
Growth Rate (/year) 14.8% 11.9% 7.6% 1.9%
-2009 37% 8% -3% -17%
EBIT A rgin -2004 28% 23% -27% 1%
-1999 38% 41% -3% N/A
-2009 22% 2% -4% -10%
(5yr Average) -2004 18% 10% -10% 1%
-1999 35% 21% N/A N/A
2009 0.18 0.17 1.81 0.82
Debt to Equity 2004 0.25 0.37 1.07 0.41
1999 0.30 0.21 0.50 N/A
2009 3.28 2.90 1.09 0.83
Current Ratio 2004 2.89 3.63 1.28 1.31
1999 2.68 1.20 1.70 N/A
Source: Company Data
Note 1: SMIC was founded in 2000 and offered publicly in 2004
6 Hsu, Rick, "SMIC", Nomura Analyst Report, Nov 2009
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Note 2: Chartered were merged with GlobalFoundries in Dec 2009, but Chartered's ratios in 2009 are
estimated by BoFA Lehman Analyst Report, Nov 2009
Meanwhile, from the overall financial performance of the major foundry companies, the
foundry industry has a 'winner-takes-all' feature which can be shown in the platform business
industry. (See table 3.5)
First, from 1999 through 2009, TSMC increased its revenues by 14.8 percent per year.
However other companies' growth rates are from 11.8 to 1.9 percent per year, lower than
TSMC's. In addition, in terms of EBIT margin and ROE, only TSMC has continued to retain
high operating efficiency. Chartered and SMIC have negative average operating profits for the
recent five years. Furthermore Chartered and SMIC have increased the portion of their debt
while TSMC and UMC have debt to equity of below 0.2 Therefore this heavy burden of debt on
Chartered and SMIC could impose restrictions on the aggressive capital expenditure, which is
very important for the success in the foundry industry. In terms of current ratio, as a final
assessment of historical performance, TSMC and UMC have high liquidity ratios while
Chartered and SMIC don't.
In conclusion, other companies except the market leader have not been competitive in
the foundry industry. Despite being the No.2 foundry player, UMC has reduced its profitability
due to the difficulty of memory product foundry and the possibility of confliction between its
subsidiaries and customers. Regarding Chartered, the major shareholder of Chartered was
changed from the Singapore government to Abu Dhabi's Advanced Technology Investment
Company (ATIC), which took over AMD in 2009 due to its lack of liquidity and profitability.
Meanwhile, SMIC has tried to attain the economies of scale through acquisition of other
foundries in China.
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Chapter 4 Analysis of Business Models
In 2005, IBM, Chartered and Samsung announced that they would develop a new
foundry business model for the semiconductor market that could provide enhanced flexibility,
capacity and resources beyond process co-development. This new business model was named
Common Platform Alliance (CPA). CPA's participants had different capabilities. IBM was a
process technology leader, Chartered was the 3rd foundry player and Samsung was a newcomer
in the foundry industry.
According to TSMC's annual report (2007), TSMC, the strongest incumbent in the
foundry industry, had a market share of 49% and an operating margin of 35% in 2005. CPA was
expected to break TSMC's monopoly and to become the alternative to TSMC in the foundry
industry.
This chapter describes the business models of TSMC as an incumbent and CPA as an
attacker, analyzes the interaction between two business models, and discusses the result thus far.
Through this bottom-up approach, we are expected to understand the foundry industry dynamics
in depth.
4.1 TSMC's Business Model
Founded in 1987, TSMC was the first pure-play foundry company. At this time the
foundry model was viewed with skepticism because the co-development of chip design and
process technology was regarded as a critical component of success for IC companies. (Brown
and Linden, 2009) In the beginning, TSMC licensed its process technology from Philips, and
TSMC had lagged behind the process technology leaders until the late 1990's.
However, as a result of a strategic alliance between numerous customers and design
partners, TSMC caught up with the process technology leaders and then has led the process
technology field. TSMC's market share was over-double that of the second player's, and its
operating margin was the highest of the top twenty IC companies in 2005. This success came
from the following major choices: strategic alliance with design partners and customers, stock
bonus to employees, massive R&D investment for the next process development, huge IT
infrastructure investment for its customers and process license to other companies.
Strategic alliance with Customers
As TSMC has manufactured various types of designs for numerous customers since its
foundation, it can take the great opportunity of addressing the various manufacturing problems
associated with more complicated designs. TSMC's successful manufacturing directly resulted in
its customers' success because its customers would deeply collaborate with TSMC through
dispatching their process engineers and sharing their process technology knowledge in case of
yield problems. In other words, TSMC has been treated as a complement by its customers. As a
result of this collaboration, one consequence was that TSMC became a process technology leader.
The other consequence was that its customers paid the extra 10-30% for TSMC because
of the high willingness to pay for its high manufacturing yield.7
TSMC typically engaged a customer early in the design phase. The cost of
this commitment was usually offset by superior yield performance resulting from
7 Marco lansiti, "TSMC : Building a Platform for Distributed Innovation", HBS Case 9-604-044
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better design and manufacturing process integration. TSMC's early participation
enabled TSMC to get the customers' high willingness to pay and customer lock-
in. Approximately 80% of TSMC's fabless customers solely rely on TSMC at the
product level, though some of their other products might be manufactured
elsewhere. Customers may gain a 10-15% cost advantage per foundry wafer by
maintaining multiple foundry sources for a design, but the advantage is likely
offset by the cost of the additional engineering to support another foundry
process, additional mask sets, and yield differences all had to be factored.8
In conclusion, this strategic alliance resulted in the co-evolution of TSMC with its
customers.
Strategic Alliance with Design Partners
TSMC had primarily established enablement interface containing TSMC's
comprehensive IPs, libraries, process technology, and packaging/testing service, which was
compatible with collaborative design partners' IPs, libraries and EDA tools to ensure the best
product for customers. The ecosystem interfaces and collaborative components played the key
role in developing TSMC's Open Innovation Platform (OIP) for scalability business networks.
Third parties' libraries and IPs in the design of a chip became a common
practice as process technology advanced rapidly, and every process technology
generation required a new set of libraries and IP. On top of saving time, third
party libraries and IPs were typically bug-free and fully characterized. TSMC
8 ibid
paid library providers to develop specialized libraries for the company, and
offered them to its customer, and TSMC helped IP providers to develop new IPs
for TSMC's new process technology. Also, TSMC worked with EDA companies
to ensure that their tools produced designs that could be manufactured in its
advanced manufacturing processes.9
Beyond simple manufacturing outsourcing service, TSMC has played the role of bridge
between design partners and customers. Both customers' willingness to pay and design partners'
voluntary cooperation increased, resulting in strong indirect network effect. Therefore, this
strategic alliance with various design partners through OIP made a variety of IC design
companies choose TSMC as their foundry company and could make TSMC continue to be a
process technology leader due to a shortened process development period.
Stock Bonus
TSMC relied heavily on locally trained engineers, but many senior managers had
advanced degrees from U.S. universities. Employee turnover rate was among the lowest of the
local industries. Even though base salaries were lower than U.S. engineering compensation,
stock bonus made compensation at TSMC competitive, reaching as high as $500,000 in good
years.10
Stock bonus was an innovative compensation plan in Taiwan to attract high quality
9 Shiri Shneorson, "Taiwan Semiconductor Manufacturing Company: The Semiconductor Service
Company", Standford GSB Case GS-40
10 Ibid
engineers even though there was a controversy that this bonus could hurt stock holders' profits.
Companies issued and provided their stocks, which amounted to 10% of net income, at a par
value to their employees. Employees could sell their stock right away at a market price and earn
a capital gain between a market price and a par value from this stock sale. Government could set
a par value as an object of taxation and couldn't levy capital gains on employees. The aim of this
form of compensation was to reward their contributions appropriately, to encourage them to
work consistently to ensure the success of TSMC, and to link their interests with those of
TSMC's shareholders. Therefore this choice of stock bonus resulted in attracting high quality
production and process engineers, which resulted in process technology leadership and fast yield
ramp-up.
Massive R&D Expenditure
In the 1990s, TSMC concentrated on technology development because it wanted to be
the industry process technology leader, just as Intel was the leader in the CPU business and
Samsung in the memory business.
TSMC pursued the first mover advantage in that a process technology leader takes all in
the foundry industry. It can create the following virtuous value loop. The first-developed process
technology can be a de-facto standard in the semiconductor manufacturing platform, which
resulted in locking in existing customers and attracting new customers. In addition to this, TSMC
got a high cost reduction from learning curve effect and high utilization due to economies of
scale. It resulted in high profit, which would enable TSMC to invest hugely in R&D and then to
continue its position as a next process technology leader.
To gain technology leadership, TSMC invested heavily in R&D. For example, TI's R&D
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budget was about the same as TSMC's, though TI was an IDM that applied its R&D budget to
new product development as well as to the development of the fabrication process. 1 As a result,
by 1999 TSMC could be in line with all of the world's IC manufacturers including Intel and then
TSMC continued as a process technology leader. According to an analyst report, since 2005,
TSMC had the highest R&D expenses among its peers, which accounted for over 50% of the top
four foundries' total R&D spending.12 (See fig. 4.1)
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Fig.4.1 R&D Expenditure of top-5 foundry companies
11 ibid
12 Michael Chou, Ricky Liu, and, Venice Wang, "Asian Foundry Sector : Emerging structural positives for
the leader", July 2009, Deutsche Bank Global Market Research
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Huge IT Infrastructure Investment
Customers using foundry service worried about the separation between their IC design
and production. Therefore TSMC focused on massive investment in its IT infrastructure, and
then provided high quality service to its customers. This choice resulted in high willingness to
pay for TSMC's foundry service, and then enabled TSMC to set a higher price than any other
foundry companies. eFoundry and ESCM represented TSMC's IT infrastructure
In the late 1990s, TSMC built a virtual fab called eFoundry, with a suite of leading web-
based applications that give designers a more active role in design, engineering, and logistics
when working with TSMC. Designers have access to critical information and can create custom
reports through the 24 hour a day, seven days a week online services.13
In 2001, the ESCM project was initiated with the goal of integrating the various isolated
planning functions in the organization. Since IC production is a capacity-intensive industry and
time-to-market is a critical success factor for an IC provider, integration of company-wide value
chain becomes more and more important through ESCM. In addition, most customers always
worry about allocation mode.' 4 Since ESCM acknowledged the time and capacity to invest in
TSMC, its customers trusted TSMC's service more than any other foundry companies.
13 TSMC, http://www.tsmc.com/english/c-services/c05_efoundry/c05 efoundry.htm
14 Allocation mode means a period when the demand for a foundry's wafer capacity exceeds its supply
and the foundry must allocate capacity among its customers in a manner that will leave some customers
with less capacity than they desire
Process License to other Companies
TSMC's process technology leadership enabled TSMC to create additional revenue
through a license agreement with other companies. It helped TSMC ease the burden for huge
R&D expenditure for the next process development. However, its licensers were only IDM
companies, not foundry competitors.
For example, TSMC had joined the Crolles 2 Alliance as a licensee. The Crolles 2
Alliance was formed in 2002 between STMicroelectronics, Philips Semiconductor (now NXP),
and Motorola (now Freescale) to develop a joint 90nm process technology and has since been
extended through the 32nm process node. In addition, the alliance had a pilot line in Crolles, just
outside of Grenoble, France. At this point, the alliance was focused solely on the joint
development of process technology. Its implication was that the participation of TSMC added a
foundry component to the alliance that might be a way for the other members to extend their own
manufacturing capabilities.15
TSMC's Value loop
TSMC got the benefit from leading a new process development and establishing an
ecosystem with complementors and customers, which resulted in the highest market share.
Consequently, TSMC has been the most profitable company in the semiconductor industry
through the economies of scale and highest willingness to pay. As a result, TSMC has the
virtuous cycle of its business model. (See fig.4.2)
15Jim McGregor, "The Common Platform Technology: A New Model for Semiconductor manufacturing",
January 2007, In-Stat In-Depth Analysis
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4.2 Common Platform Alliance's Business Model
To alleviate the risk of new technology development, to mitigate TSMC's monopoly and
to seize the foundry business opportunity, Chartered, IBM and Samsung developed a new
foundry model for the semiconductor market that offers enhanced flexibility, portability, capacity,
and resources. This new business model was called Common Platform Alliance, a working
relationship between IBM, Chartered and Samsung developed to implement a common process
technology across the manufacturing facilities of all three companies.
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These participants in CPA and the market expected big synergy from Common Platform
Alliance. IBM could provide legacy expertise in process-aware chip design, technology
development, and patent leadership though it didn't have manufacturing excellence. Chartered
could enhance manufacturing expertise of CPA with 13 year know-how of its pure-play foundry
business model while it didn't have strong operating cash flow. Samsung has its deep sub-micron
expertise from its memory business unit and deep pocket along with manufacturing scale though
it didn't have advanced technology in the logic process and foundry experience.
CPA combined the strength of a vertically integrated approach similar to an IDM with
the benefits of outsourcing services ranging from design to packaging. 16 However, its business
model was very similar to TSMC's, except for the process R&D collaboration and manufacturing
flexibility. To compete with TSMC, CPA made the following major choices: process R&D
collaboration, manufacturing flexibility and strategic alliance with design partners and customers.
Process R&D Collaboration
CPA had already known the importance of process leadership in the foundry business
like TSMC. Therefore CPA sought to develop the next process technology through complete
collaboration. This alliance could reduce financial risk and share costs of increasing R&D
expense. CPA's process technology was mainly the bulk Complementary Metal Oxide
semiconductor (CMOS) process technology that was jointly developed by IBM, Chartered,
Samsung, and Infineon.
The group began with joint development at the 90nm process node and would since
16 Common PlatformTM, http://www.commonplatform.com/about/
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extend the joint development to 65nm and below processes. Samsung and Infineon joined the
group after the 90nm process was developed, so they licensed the 90nm process and collaborated
in the joint development of 65 and 45nm nodes, which includes over 300 IBM's process
development engineers along with nearly 40 process engineers from each of the participating
companies working together in Fishkill, New York. Each new process was developed and tested
at IBM's East Fishkill at first, and then was deployed around the process collaboration partners
to other manufacturing facilities. CPA stated that "Once the core process is developed at IBM's
Fab 323 in East Fishkill, the process is rolled out to be qualified at fabs in Chartered and
Samsung. ... Once the fabs are in operation fabricating the same designs, test and product
vehicles are compared on a quarterly basis to ensure synchronization of the fabs."17
Manufacturing Flexibility
As a manufacturing agreement, one of the key benefits that CPA offered flexibility to
foundry customers.
Customers could utilize one or multiple partners for manufacturing
purposes that offered not only multiple fabs, but fabs that were geographically
diverse. Therefore IC designs could be produced in different fabs for different
customers or regions greatly reducing supply chain costs in a global
environment. This model could also mitigate economic or natural risks, which
were not a concern in the early years of semiconductor manufacturing, but
17 Ibid
became a critical concern with the industry's global expansion, changes in
political environments, and natural shocks, such as the Great Hanshin
Earthquake (often referred to as the Kobe earthquake) that struck Japan in
1995.18
Additionally, it gave the customers a guarantee of their capacity relatively well,
compared with TSMC. This choice intended to result in high willingness to pay, attracting
TSMC's customers and overcoming late mover disadvantages.
Strategic Alliance with Customers and Design Partners
The history of TSMC's success provided to CPA the lesson that a strategic alliance with
numerous customers is a critical success factor in the foundry business. Therefore CPA pursued
the deep customer relationship with both its existing customers and new customers. In the
beginning, Microsoft utilized Chartered and IBM as foundry companies for manufacturing its
XBOX 360 processor. Infineon and Qualcomm intended to get the foundry service from CPA19.
Furthermore, each participant tried to promote each own capabilities to gain new customers.
In addition, more than dozen design partners would support CPA to get network effect,
enabling foundry customers to easily port their chip designs to multiple 300mm foundries with
minimal design work and with unprecedented flexibility and choice. These choices were similar
18 Jim McGregor, "The Common Platform Technology: A New Model for Semiconductor manufacturing",
In-Stat In-Debth Analysis, Jun 2007
19 lbid
to TSMC's.
Support from each Corporation
Using the stock bonus which the Taiwan government supported in substance, TSMC
could attract high quality engineers with lower labor cost. Unlike TSMC, the participants of CPA
might use cash based bonus to attract employees. IBM and Samsung as multi-business
corporations might help other business units support their own foundry business unit. The
Singapore government could support Chartered by giving a various tax benefit though Chartered
doesn't have other business unit.
CPA's IDEAL Value loop
Like TSMC, CPA intended to get the benefit from leading a new process development
and establishing an ecosystem with design partners and customers, which would result in the
highest market share in the foundry industry. However, unlike TSMC, CPA pursued higher
customer satisfaction through strategic alliance with other semiconductor companies to beat the
strong platform leader. As a result, CPA tried to acquire the virtuous cycle of its business model
like fig. 4.3
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4.3 Interaction between Two Business Models
TSMC's business model interacts with CPA's business model at three sources of friction:
process, customers and engineers.
The first source of friction is how many companies use TSMC's process versus CPA's.
As discussed extensively above, since process development cost is increasing exponentially,
many companies try to avoid developing new process technology. The companies which would
give up developing a new process technology could have two competitive alternatives: "License
N
x
from TSMC" or "Join Common Platform Alliance". "License from TSMC" can provide the
market-proven process technology without extensive engineering resources, but this method is
very expensive and TSMC should not give a license to competitors or potential competitors.
"Join Common Platform Alliance" can be relatively cheap and make companies share their
know-how, but it will take some engineering resources and long time to ramp up the yield.
The second source of friction is how much volume can come from customers. The two
business models in the capital intensive industry pursue the economies of scale together.
Therefore they are focusing on the relationship with customers. TSMC's management philosophy
with respect to customer relationships, as put by Kenneth Kin, Senior Vice President of
Worldwide Marketing and Sales was as follows:
The best customer relationship for TSMC occurs when a customer
views TSMC as a partner. TSMC's three tests of partnership are (1) the
customer gives TSMC the first look when they have a foundry opportunity, (2)
TSMC will get the last look before going somewhere else, and (3) they share
their product roadmap with TSMC. The worst case is when a customer uses
TSMC as a commodity provider and shops around for the lowest price. In the
long term, this is the worst option for the customer.20
Undoubtedly, TSMC benefits as an incumbent from the large customer base. However,
TSMC's customers are worrying about its increasing power from its monopolistic position. The
20 Marco lansiti, "TSMC: Building a Platform for Distributed Innovation", HBS Case 9-604-044
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market really wants an alternative to TSMC. CPA is expected to be an alternative to TSMC.
Therefore the market situation could flow to the worst case as Kenneth Kin mentioned above,
and price war might happen in the foundry industry.
The third source of friction is to attract high quality engineers. The critical success factor
in process development is how many high quality engineers each company will retain. Even
though TSMC's base salaries were lower than U.S. engineering compensation, its stock bonus
could make compensation enough. However WTO raised the question about the fairness of stock
bonus and therefore TSMC, according to Taiwan Semiconductor Manufacturing Company
Annual Report 2008, has not grant stock bonus since Jan, 2008. It is difficult for TSMC to retain
and attract high quality engineers like before.
4.4 Result of the competition
CPA has been in line with TSMC in terms of process technology launch time from 45nm
process technology. TSMC, however, has continued to deliver higher margins with similar
utilization by ramping advanced nodes more rapidly. By contrast, CPA's margins may continue to
fall owing to a limited customer base and slow yield rate improvement in advanced nodes. As a
result, IBM has disappeared from IC companies' top 20 ranking list because its headquarters is
likely to be out of focus from its semiconductor business unit.' Meanwhile, the Singapore
government, a major stockholder of Chartered, sold Chartered to Abu Dhabi's ATIC because
Chartered has continued its negative operating cash flows.2 2 Samsung could not expand its
21 EETIMES, "Analysis: What's the future of IBM Micro?", Feb 02, 2009
22 EETIMES, "Chartered-GlobalFoundries marriage to change landscape", Feb 02. 2009
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customer base due to low yield problem. Furthermore, some market analysts project TSMC will
expand its market share from 64% in 2008 to 66% in 2010E and 69% in 2011E on accelerated
share gain in 45/40nm and 28nm. 23 Why is the CPA's business model not working and is TSMC
still going? The main reasons are two aspects: first mover advantage from incumbent's point of
view and imperfect strategic alliance model from attacker's point of view.
4.4.1 TSMC's strength
CPA's business model has somewhat imitated TSMC's business model and has added
such new choices as process co-development and manufacturing flexibility. Its new choices
could provide higher willingness to pay to CPA if TSMC had not existed. TSMC as a process
platform leader, however, is a strong incumbent in the foundry industry like Microsoft in the
operating system market and TSMC's business model seems to be quite robust. Since TSMC has
various virtuous cycles and the de-facto standard process technology, it is not easy to break its
large customer base for its economies of scale suitable for a capital intensive industry and its
process platform with well-established ecosystems. For example, TSMC is still providing more
process proven IPs24 with robust growth than other companies despite similar time frame of new
process technology development due to the strong network effect. (See fig. 4.4)
23 Michael Chou, Ricky Liu, and, Venice Wang, "Asian Foundry Sector: Emerging structural positives for
the leader", July 2009, Deutsche Bank Global Market Research
24 More process proven Ps a foundry company has, more customers can use its process easily.
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Fig. 4.4 Top-4 foundries' Number of IPs
4.4.2 CPA's weakness
When we zoom in on CPA's business model, CPA's value loop has discrepancies
between ideal and real. There are some reasons why it is not working well.
A major interesting point is that this process co-development alliance assumes partly the
form of a license. IBM is at the heart of CPA because IBM has East Fishkill fab and inner
developed IP cores and libraries needed for a new process development. Even though the process
co-development takes place among four companies, each company has contracted the process
co-development agreement only with IBM, which has core assets for process technology.
Furthermore, IBM has not disclosed the whole process development cost to alliance companies
and has charged a lump-sum fee for using IBM's inner IPs and Libraries before initiating process
development like IP providers and the pre-determined development fee during the development
period. It is highly possible that this form of alliance makes IBM lower its incentive to develop a
high quality manufacturable process and makes other companies boost the complaint.
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Furthermore, IBM concluded a 45nm process license contract with SMIC, which is a major
competitor of Chartered, Samsung and even itself.2 5 As a result, CPA has currently struggled
with a low yield problem in 45nm process.
Another point is that this low quality process could prevent customers from using CPA's
foundry service even if chip design companies want to make TSMC's power lower. This logic is
same as the interdependence model of Intel, Microsoft and AMD.
In general, a firm decreases its interdependence with complementary firm
when substitute complementary firms appear. Similarly, a firm decreases its
dependence on a key supplier when substitute suppliers appear.26
For example, Qualcomm has tried to reduce business model interdependence with TSMC,
and therefore it has supported CPA as the third vendor. (First - TSMC, Second - UMC)
Therefore, Qualcomm and Samsung have extended their foundry partnership since 2005.27
However, since low quality process of CPA has resulted in the low willingness to pay for CPA's
foundry service, the cost to Qualcomm of retaining CPA as the third vendor by means of low
prices of CDMA modem might be larger than the benefit it obtains from its multi foundry vendor
strategy28. In conclusion, CPA's customer base has not been expanded due to its low quality
25 EETIMES, "SMIC licenses IBM's 45-nm process", Dec 26, 2007
26 Casadesus-Masanell and Ricart, "Competing through Business Models (C): Interdependence, Tactical
& Strategic Interaction", HBS Module Note 9-708-475
27 EETIMES, "Qualcomm, Samsung expand foundry deal", Nov 23, 2005
28 Despite TSMC's high power, Qualcomm can support CPA because its ranking is the 8th in all the
semiconductor companies and its product lines are unique. Other companies could not use CPA because
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process and low yield problem.
The final point is that manufacturing flexibility would be limited in practice.
Manufacturing flexibility might provide customers to choose the best site. However, it should
result in competition between CPA's partners because all of them seek a large customer base in
order to enter into the virtuous value loop of its own business model. In addition, even though all
three companies of CPA were centered on all 65nm Low Power device parameters within less
than 5% deviation, IC design companies should get the qualification again from its customer in
case of change of manufacturing site. It means that if CPA's customer intends to be a beneficiary
of manufacturing flexibility, it should cooperate with all CPA's companies, resulting in a high
supporting cost for the IC design companies. 29
its power is lower than Qualcomm's
29 In addition, the problem of each company's internal business model is very huge. In case of Samsung,
Samsung has an IDM-Foundry hybrid Model. It might prevent IC companies from using Samsung's S1
Fab because they are worrying about manufacturing priority and competition between Samsung's own
ICs and their ICs.
Chapter 5 Outlook for Foundry Industry Dynamics
In this chapter, we predict how the foundry industry will grow. First, we forecast the
foundry market size. Next we anticipate the results of competition among the foundry companies.
5.1 Forecast of the foundry market size
Overall the semiconductor market decreased in 2009 due to the global economic
downturn, but it is expected to rebound. In the short term, the growth of semiconductor demand
will be driven by growth of computers and consumer electronics and growth of developing
countries. In the long term, the demand growth will be driven by new applications and
digitalization of various areas.
The growth of the foundry market is expected to exceed that of the semiconductor
market. Despite difficulties in separation between manufacturing and design, continuous
evolution of EDA tools and service enhancement of foundry companies will be able to overcome
these difficulties. Increase in demand for foundry service arises from two reasons.
One reason is that IDM companies will increase their portion of foundry service. In
terms of leading-edge logic, semiconductor companies are polarizing into the fabless and the
foundries due to a lack of cash for investing in manufacturing facilities and a focus strategy for
enhancing their design capabilities. To review the possibility of new fab construction, table 5.1
shows the operating cash flows for recent the three years and interest coverage ratio of 2009
among top ten IDM companies and top three foundries. First, TSMC and five IDM companies
such as Intel, Samsung, Toshiba, TI and Sony had a cumulative operating cash flow of over $5
billion. Then, five companies such as Intel, Samsung, TI, TSMC and UMC had a positive interest
coverage ratio in 2009. Therefore, requiring a cost of $5 billion of CAPEX for fabrication
facilities with 450mm wafer size and 32nm below process technology, only Intel, Samsung, TI
and TSMC could construct a new advanced fab without a big financial burden.
Table 5.1 Operating cash flows and interest coverage ratios of major IDMs and foundries
Mother Company
Semi.
Type Rank Company Revenue Revenue C/F from Operation InterestCoverage Ratio
2009 2009 2009 2008 2007 2009
IDM 1 Intel 32.1 37.6 11.2 10.9 12.6 1,181
2 Samsung 17.1 119.4 17.1 10.6 15.8 24.0
3 Toshiba 10.6 67.4 -0.2 2.5 4.8 -7.3
4 TI 9.6 10.4 2.6 3.3 4.4 a
5 ST 8.5 8.5 0.8 1.7 2.2 -28.9
6 Hynix 5.9 5.9 0.4 -0.9 3.7 -0.4
7 Sony 4.7 78.3 4.1 7.6 4.8 -6.2
8 NEC 4.4 42.7 0.3 1.9 2.0 -22.1
9 Infineon 4.4 4.4 -0.2 -0.2 -0.2 -1.1
10 Micron 4.0 4.8 1.2 1.0 0.9 -12.1
Foundry 1 TSMC 9.2 9.2 5.0 6.7 5.7 244.9
2 UMC 2.9 2.9 1.0 1.4 1.5 9.6
4 SMIC 1.1 1.1 - 0.6 0.7 -14.9
Source: Company data
Note: Privately-held companies such as
data.
a TI has no interest bearing debt
GlobalFoundries and Renesas are excluded due to no disclosing
The other reason is that fabless will gain market share against IDM. A fabless company
specializes in IC design, and therefore this focus strategy for design will be a fit for the higher
degree of difficulty in IC design. In addition, the small asset size of fabless such as human asset
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can withstand the volatility of semiconductor cycle very well. Therefore table 5-2 illustrated that
many IDM companies have declared their intent to convert to fab-lite strategy.
Table 5.2 Major announcement on IDMs' fab-lite model
Company Date Business Decision Sources Sales(B$)
LSI Logic Sep-05 Announced a plan to adopt a fabless manufacturing model Company 2.7data
Infineon Dec-05 Media reported Infineon will not build manufacturing EE Times 4.1
capacity for 90nm-and-below
TI Jan-07 Decided to stop internal development at the 45nm node EE Times 12.5
and use foundries as capacity support
ST Jan-07 Decided to dispose of leading-edge manufacturing Electronics 9.8
capability, and focus only on R&D Weekly
NXP Jan-07 Strengthened R&D cooperation and manufacturing EE Times 5.4
partnership with TSMC
Freescale Jan-07 Plans to join the IBM alliance, starting at 45nm EE Times 5.2
Plans to strengthen cooperation with UMC by increasing
Oki Apr-07 dependence on Faraday (an IP and ASIC design arm of EE Times 0.5
UMC) to cut costs.
Renesas Jan-07 Plans to convert to a fab-lite business model, focusing EE Times N/A
solely on small-scale, leading-edge capacity build
NEC Nov-07 Likely to adopt a fab-lite business model EE Times 0.7
AMD Oct-08 Decided to spin-off manufacturing facilities to convert to Company 5.8
a fabless business model data
ADI Feb-09 Plans to speed up streamlining of its factories and Economicincrease dependence on foundry partners, such as TSMC Daily 2.5
News
Intel and TSMC announced collaboration on technology Company
Intel Mar-09 platforms, IPs and SOC solutions, with aim likely on data 37.6
Intel's Atom SOC
Fujitsu Mar-09 Plans to expand its 40nm logic IC business with Company 3.9production at TSMC Fabs data
IDT Aug-09 Plans to close its last fab in Oregon and transfer process Company 0.7technologies and related IPs to TSMC data
Source: Company data, Nomura research ; adapted from Nomura, 2009
However, there is the downside risk of the foundry market growth from the supply side.
GlobalFoundries and Samsung declared tons of capital expenditure for increase in capacity
through supports from the major stockholder and other business units, respectively. These plans
can help foundry production share increase rapidly, but revenue growth and profitability of the
foundry industry could deteriorate by triggering a price war.
5.2 Forecast of the competition in the foundry industry
Many industry experts are expecting that TSMC will maintain the market leadership in
the foundry industry in the short term. The apparent reason is that TSMC has captured 32nm
process technology leadership. Considering that it takes two to three years for the new process
technology development, other competitors cannot break TSMC's monopolistic position easily at
least until 2011. However, the root cause is that the foundry business has properties of platform
business. TSMC's ecosystem with complements and customers is very robust, so TSMC has the
platform leadership position. So TSMC enjoys the first mover advantage from its strong network
effect, winner-takes-all, thus resulting in a virtuous cycle. However, recently some symptoms of
a problem, as a result of which CPA might exceed TSMC in the long term, have been detected.
5.2.1 Risk Factors for TSMC
First, while some process development alliance including CPA's members is expanding,
Crolles 2 Alliance including TSMC was broken. This alliance called ISDA (International
30 EE Times, "GlobalFoundries wants 30% of foundry market, says report", Feb 4, 2010
31 EE Times, "Samsung plans to rival TSMC in foundry, says report", Dec 4, 2009
Semiconductor Development Alliance), consisted of 9 IC companies; IBM, Global Foundry,
Infineon, NEC, Freescale, ST, Toshiba, Chartered and Samsung. Interestingly, ST and Freescale
exited Crolles 2 Alliance and then joined ISDA. ISDA is jointly developing a 28 nm, high-k
metal gate, low-power CMOS process technology with cost reduction by sharing investment
capital and technology. Therefore TSMC has lost another source of incomes and its platform
technology sharing partners, and CPA has gained the reputation and shared the new process
development cost.
Second, the pressure from TSMC's customers is expected to grow due to increasing
bargaining power and negative profit. In 2007, there would be around 10 fabless companies with
over 1 billion of revenue, compared with 1998 when there was no fabless company with $1
billion revenue. (See fig. 5.1) Therefore, customers' bargaining power is growing by using
TSMC's main strategy that TSMC is focusing on high utilization.
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Fig. 5.1 Fabless Revenue, 1998-2007
Furthermore, TSMC continues to have the high operating margin of 32% in 2009 despite
recent financial crisis while many customers of TSMC suffered from negative profit. (See fig.
5.2) It means that foundry price pressure should be increasing because customers' sustainable
growth is very important to TSMC as a complementary. As discussed extensively above,
Qualcomm has not benefited from multi-sourcing strategy until now. But Qualcomm has still
continued to support CPA because TSMC's interdependence needed to be reduced in the long
term to overcome hold up problem from TSMC.
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Fig. 5.2 TSMC's major customers' EBIT margin, 2007-09
Third, since process technology is faced with a physical limit, process technology will
need continuous innovation. In addition, since 2012, 450mm wafer size will be introduced in the
semiconductor industry to maintain the IC cost-down trend. This continuous innovation for
process and manufacturing technology are threatening TSMC's leadership position. Actually,
TSMC has spent a long time to address 45nm yield ramp-up problem in 2009.2 Therefore, in
case of a failure to adapt to new technology, the leadership position in the foundry industry could
be changed.
Finally, stock bonus has not been provided to TSMC's employees from 2008. TSMC's
2008 annual report announced that "Employee stock option plans that were granted or modified
after December 31, 2007 are accounted for using fair value method in accordance with Statement
of Financial Accounting Standards No. 39, "Accounting for Share-based Payment". The
Company did not grant or modify employee stock options since January 1, 2008." In addition,
TSMC announced that the company has increased employees' salaries by 15 percent in 2010, but
it has not commented on a new company compensation system.33
In Taiwan, employees are very sensitive to their compensations. So it might be difficult
for TSMC to keep its high quality employees in the previous stage, resulting in failing to
maintain a process technology leadership in the long term.
5.2.2 Risk Factors for CPA
Even though there are some opportunities for CPA to catch up with TSMC, CPA could
not turn such opportunities into performance if CPA does not first procure qualified new process
technology. Therefore two strategic alliances such as ISDA and CPA should succeed at least in
developing advanced 32m process technology. However, partners of these strategic alliances
might face two major risks of failure.
First, IBM's chip unit, which is at the heart of strategic alliances, is currently crumbling
32 EE Times, "TSMC's R&D boss addresses 40-nm yields, high-k, lithography", Feb 24, 2010
33 EE Times, "Report: TSMC to raise salaries 15% 2009", Dec 11, 2009
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because IBM is moving from a hardware vendor to an IT service and software provider. In the
early 2000's, IBM tried to be a foundry leader with an aggressive business plan. However, IBM
continues to decrease IC revenues and cut labor in its East Fishkill fab. Interestingly, IBM is
increasing IP licensing revenues (IBM annual reports 2009).
The other reason is that these alliances might have a lack of trust among partners.
Considering SMIC licensed 45nm process technology from IBM, IBM partners might not trust
IBM. Additionally, as Chartered was merged by GlobalFoundries, the sustainability of these
strategic alliances is not assured. Moreover, members of these strategic alliances are foundry
companies, thus causing inner competition.
Therefore members of ISDA and CPA should develop more sustainable cooperation
model beyond the current model to catch up with TSMC.
34 Joint venture model could be one of the alternatives to the current strategic alliance model. IBM,
GlobalFoundries and Samsung would create a joint venture for specialized process development which
might be staffed and operated by employees of parent firms. Depending on the level of contribution, this
joint venture might share costs and benefits. Then, if this model succeeds, this cooperation model could
be expanded from research and development to manufacturing. Through this business model, by
separating manufacturing facilities, Samsung could overcome its IDM-hybrid model's shortcoming, and
IBM could focus on its core competency of IP development.
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Chapter 6 Conclusion
As industry is generally evolving, companies which are specializing on specific value
chain have emerged and succeeded. These companies should construct a business eco-system
based on their own platform to compete successfully with vertically integrated companies and
other specialized companies. They continue to sustain their competitive advantage only when
they share their ability to create value with other eco-system partners.
The thesis analyzes the dynamics of the foundry industry. Through a top-down approach
(how the semiconductor industry trends have influenced the foundry industry), the foundry
industry will continue to increase as the semiconductor industry becomes more de-integrated due
to exponential increase in IC manufacturing/design cost and focus strategy on design.
In addition, through bottom-up approach (how the companies in the foundry industry
compete with each other), only previous key success factors such as time to market, economies
of scale and learning curve effect are not working any more in this industry. Rather, the success
of the foundry industry is mainly driven by successful management of eco-system partners based
on leading process platform. In addition, we can confirm that it is difficult to imitate a robust
business model and that the first mover advantage of a new process causes a very huge barrier to
entry in the foundry industry. In addition, since its conflicts among participants could happen
easily and therefore its value loop in practice would not work better than planned, a simple
strategic alliance model cannot break the incumbent's core competency.
However, sustainability of platform leadership in the foundry industry can always be
threatened by continuous innovation in a technology driven industry, hold-up problems with eco-
system partners and change of regulations. These factors can make the foundry industry
extremely dynamic despite the first mover advantage.
f
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